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SEU9CTI0S TESTS FOS ARKX OPBM?0R8 OF HBAvY  Aid LIGHT MOTOi VEHICLES 

BRIEF 

Specific selection tests of known efficiency are needed for the 
most economical assignment of recruits, replaeeTKmts, and transfers to 

• Military Occupational Specialties.      In previous research, a group or 
battery of such selection tests was developed for assigning Aray personnel 
to Arny transportation units.     This battery was designed to identify men 
who would be efficient drivers of Army motor vehicles, but no distinctions 
were wade as to the type of vehicle to be operated.      The Transportation 
Research and Development Station of the Transportation Carps at Ft.'.Eustis, 
Virginia aade the suggestion that the aptitudes, skills,  and other charac- 
teristics required for efficient operation of heavy Army vehicles «ay 
differ from these required for successful perforisance as a driver of 'Light 
Arcay transport equipment.      The objective of the study described in th£« 
report was to explore the possibility of developing batteries of se7.ec^*o& 
tests which can not only select successful drivers, but also differentiate 
between Men who will be successful drivers of heavy %je of light Arvy ".,..:• ,«• 
vehicle** 

h Isrgs n^aber of testa was suggested for thi.s rurp^r^ by pre- 
vious research..      As a pr&3.gteinsry trial to y<w*5  -•n   ..*-,', >pj iate  tests 
and  to  Identify these warranting further  ry.••{_••.   :M:   :<•. :Ji. ware <?5ven to 
289 trainees  ?n the Truns<:'or*«tl--:";"     .-pl*<*< ' •••+   :.•    i'tng Center Scnool at 

k Ft. Sva'tif, Virginia-      c'cr.'-'or; (.-.:• •,-;;•.-•_ r.«jat» vera compered with criterion 
Beas*«ir©« or 3uoc*»<i.c.f>.i .--. ^v^-.i >.  .:' iirl»«t training,,     The criterion waa 
a c •_;"" ...."...     .    -; '.<•.,'   oi"  .: '.Wt»*-  v-it. for iiiai'tco,  grnoet.   in Courses £r, t«*s 
.'•'.:.....••..-.A.   ,,._  uni-ttuZ  •-•- .. i .-ci<i  ceat. 

rhe  tests f ound to be the most promising in this preliminary 
trial wer« thon given to groups of trainees driving wheeled Army motor 
vehicles of mot a than five tons capacity and to groups being trailed to 
drive wheeled  fcvvpr B«s*;«tr vehicles of 3»ss t.h#T» five tons cuOfrM+y       ?h\*. 
study was limited  to drivers of wheeled Aragr vehicles,- because the major- 
ity cf .Army drivers are trained for this type of vehicle.      (Further 
differentiation isay be ttwied to select drivers of large combination 
venicies.)      Test scores w.-^re again compared vith the criterion iseaawe 
of successful driving to find  oat which tests were best able to predict 

;- efficient driving of the heavy or of the light Array meter vehicles. 

On t-be basis at'' tjils Ijiforaatjoo, variola taste wsrv ^or.bined, 
and the utility of these aoAinations cr 'hatteries to differentially pre-* 

! di.-t training success vt.s checked.      The :aost efficient battery developed 
| in fcfela study for p*s&ietipg success  m learning to drive heavy wheeled 

vehicles inelufled tests of knowledge of vehicles and driving practice, 
\ judgment of driving situations, personal characteristics, observation of 

dtrtdlj and nusattfir co<*»din&tion.      Alternate batteries were developed, 
shcvld they b?r  UM£U2 is the field.      Attempts to develop batteries fo- 
pt-»?dicti*!g efficient perffffm&nse 9$ & driver of light Ar»y motor vehicles 

i wezu not as successful, 
i ^ 
• fta batteries  fas   predicting efficient driving of wpry r-ov*-" 

*«bwle.| <u-e heater sdertors thai    •-••- gfc-Asr?.2  ^d'?-/ ^«©fio*wXT de*#eJ >p&.-: 
tiff1©!   -.'Iv.-.r-   ...    ty$$ tff tf#M ~<" ~:.- b^ operated 
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?ICK TESTS FOR ARM? OPERATORS OF HEAVY A!© LIGHT MOTOR VEHICLES 

I.    INXRCDUCTIOH 

The suggestion has been mode by the Transportation Research and 
Development Station that the aptitudes, skills,  and other characteristics 
required for efficient operation of heavy Array vehicles nay differ from 
those required for successful performance as a driver of light equipment. 
A previous study has shown (2) that paper-and-pencil group tests for 
selecting Aricy drivers, without regard to the type of vehicle operated, 
were five  Uses as efficient in predicting successful driving performance 
as the f;electicn tests then in use.      It seemed feasible to explore the 
possibilities of further developing selection tests to the extant that 
they wight b-? used to distinguish between successful drivers of heavy 
equipment and drivers of light Arny motor vehicles.      The objective of this 
study was to develop such differential selection tests. 

The motorized equipment cf the United States Array has tended to 
increase in size as well as in quantity.      Four distinct types of equipment 
now in U3e,  or being developed, may be classified as wheeled vehicles over 
five tons, wheeled vehicles under five tons, and two newer types of heavier 
Combination vehicles which irsy also be cetegcrized according to size. 
Since the drivers  of the wheeled    vehicles represent the larger  percentage 
of Arjny drivers,  it seemed advisable  to limit the study to drivers of 
wheeled vehicles and as a first step to explore the possibilities of 
developing selection tests which distinguish successful drivers of the 
heavier and of the light wheeled vehicles.      Further differentiation may bs 
needed for selecting drivers of the larger combination vehicles.      While it 
is recognized that soras coremunality exists in the aptitudes and skills 
required for driving heavy and light Army motor vehicles as defined in this 
study,  the results of the study were expected to indicate the aptitudes and 
skills,   if any, in which the two classes oi drivers differ. 

II.    DESIGN CF THE STUDY 

The general plan oi   uhe study was first to select a large group 
of tests,   inventories,   and other predictors which,  on logical grounds 
appeared to be feasible for predicting heavy Arr^r motor vehicle and light 
Array motor vehicle driving success.      In a preliminary run, these tests 
were given to Army driver trainees to weed out the least promising teats 
and to choose tests for more intensive research in the study proper.      In 
the First or Experimental Run of the study proper, the chosen tests were 
then given to a group of trainees selected as best suited for driving heavy 
Army vehicles (referred to in this study as Group A) and to a group driving 
light Arjqy motor vehicles  (Group C).      As a further check on the predictors 
(cross-validation),  the tests were given in the Second Run to other groups 
of heavy and of light vehicle drivers (Groups B and D)..      On the basis evi* 
the information from th«.«e two runs   (Experimental and urcss-7alldati©n 

w-i. yacy wj^est^as 



Runs), batteries of lasts were selected for differentially predicting suc- 
cess in learning to drive heavy and light vehicles. 

A.      TEST AND  PREDICTOR VARIABLES 

The test and predictor variables tried out in this study may be cate- 
gorized into four groups es followsi 

1. Data from Ansy personnel records. 
2. Physical measurements available frora records or made in this 

study. 
3. Teats,   of a psychophysical  nature, given individually. 
4. Driving aptitude tests of the paper-and-pancil type. 

The tests are described in Appendix A and B,      For convenience the test 
variables are summarized as follows; 

a. Personnel Records Data,      The following information was 
taken from the soldier's records* 

Score on Mecl anical Aptitude Test 
Reading Vocabulary scove 
kutomotive  Information Test score 
Shop Mechanics score 
Previous sxperience with private and commercial vehicles 
Highest  grade completed in school 

b. Physical Measurements. 

V.'sipht 
Height 
Waist measure 
Chest measure 
Reach 

c. Psychophysical Measurements. 

Reaction time 
Hand,  arm, and chest strength 
Muscular coordination 
Motility or activity index (speed of movement) 
Steadiness 
Field of vision 
Distance judgment  (Howard-Dohlman Test) 
Visual acuity (Snellen Chart) 

d. Paper-and-pencil Tests. 

Vehicle Preference, CRT 266 
Vehicle Knowledge, CRT 260—a new type  of knowledge test 

using pictures 

~ 2  - 
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d.      Paper-and-pencil Tests (continued) 

Heavy Vehicle Know-How, CRT 262~«'A test designed to 
sample a driver's fosovledge of heavy vehicles 

;. Several tests found to be successful for predicting Array driving 
performance in a previous study (2)s 

1) Thoas pertaining to knowledge of driving,  such as 
Driver Know-How, DA FRT 2412. 

2) Thos« assumed to sample perceptual factors, such as 
Attention to Detail, DA HIT 2374, Difference Detec- 
tion, CRT 216, Object Identification, CRT 6$.v  and 
Lateral Perception, CRT 66. 

3) Those as:-3uu£)d to sample judgraent of accident, situa- 
tions, such SB Emergency Judgment, CRT 196. 

•f 

4.)     Those pertaining tc motor control and coordination, 
-- including Two-Hand Coordination, DA PRT 2337, Trac- 

ing Coordination, CRT 60, and Amy Path Tracing, DA 
FRT 2332. 

5)      Those related to activity,  such as the Motility Test, 
(.. cur 63. 

£ 6)      Those relating to experience, attitudes, and person- 
1 ality factors,  such as the Drivers' Sell' Description 
I Inventory, DA PRT 2457 and Accuracy, CRT 218. 
1 . 
* 7)      Those ralated to visual efficiency and seeing,  includ- 
l ing Visual Acuity, Crti' *LOJi and word Matching, CRT 

I 207' 
B.      THE CRITERION 

; 
I Scores on the test?  in this study v;ere coraoared with a criterion 

rceesure (coded as T in the tables of this Report)  of success in the driver 
training program.      The criterion was a composite of standard scores on 
the three elements described below,      Each of the elements was equally 
weighted in computing the composite. 

1.      The average of four ratings on the Army Driver Ratings Form. DA 
PRT 2408  (using scales 2, 3, 4, and 5 of this Rating Form) 
made by instructors of driving in the Transportation Replace- 
ment Training Center   (TRTC) School at Ft. Eustis, Virginia. 
The Rating Form was developed in previous research (l)  to 

k serve as a criterion measure in various driver research pro- 
Sk grams. 

f 
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2. Ths average of at least three grades on course vorlr in the TRTC 
School. 

3, Scores on the Road Te3t, DA FRT 561 given by Arny driving 
* instructors at the completion of the COJH-SGS  in heavy and 

light Amy motor vehicle driving at the same school. 

Further details on the criterion are given in Appendix C. 

C.      CHOICE OF TESTS AM) BATTERIES. 

The. following considerations were used in choosing a. test to be tried 
out on the various runs of this study and in selecting a teat for inclu- 
sion in the various batteries developed: 

1. Reliability of the scores on the test. 

2. Efficiency of the test as a differential predictor of heavy and 
* of light Arny motor vehicle driving success. 

?.      Independence  (or uniqueness) of the test from other tests in a 
group. 

, 4,      Availability in the current Arrry classification procedures at 
reception centers. 

5.      Length of tine required to give the test, 

|. 6.      Simplicity and ease of giving the test. 

I D.      DRIVER SAMPLES 
I 
» On the recommendation oi  Personnel Research branon,  The Adjutant 
* General's Office and the Transportation Corps, the trainees  in the TR^O 
* School at Ft. Eustis, Virginia W6i-e used as examinees in this study.      Any 

man sent to this school was iixely xo be used i.u this study.      After 
recruits complete basic training, those showing evidence  of driving apti- 

* tude are sent to the TRTC School from several eastern and southeastern 
states for ten weeks of training,      Enrollees corning into the school were 

I divided into tv/o groups i    those considered bast fitted for heavy Ariry 
| vehicle driving, and those thought to he best suited to driving wheeled 
1 Army vehicles under five tons.      Each class was divided   as equally as 
| possible into heavy and light vehicle trainees.      Specially devised courser; 
| were given to each group. 

• In the Preliminary Run, trainees were tested froca 20 November to 30 
p December 1952;  in the First Run and Second Run of the study proper,  from 
I      ' 6 April to 15 -Tune 1953.       In the Preliminary Run, 3H drivers were tested. 

The results of 289 of these were complete and were used   in the analysis. 
§ 2n the First and Second Runs., 805 drivsrs were given the tests,  and 780 
[; records were complete.      In the First Hun,  the results for 193 drivers of 

* *. - 4 - 



heavy vehicles (Croup k) and for 196 drivers of light vehicles (Croup C) 
vera used in the analyses.      In the Second Run,  the results for 192 
drivers of heavy veh.ic3.ea  {Group E) and for 19A drivers of light vehicles 
(Croup D) were used.       In summary: 

First Hun—Experimental Croups 

Heavy 198 A 
Light 196 C 

Second Run—Cro3s-Validatioo Groups 

Heavy 1Q? 8 
Light 194. D 

All the men were explained  in convenient groups of 25~AO at, e. tir&- 
Depetding upon the type of training they were beJn^ given (for heavy or 
for light vehicles),  they were selected i'^r Croupe A and B or Groups 0  and 
'D..      Assignment to the Fjepftrliusntal Groups   (A ar«d C)  or to the Cross- 
Validation ^ro-.?p-j  (B and D) wao done so as to control or avoid the -^auae 
Influences upon the re*?ult3 of characteristics irrelevant to this st>~dy. 
The only departure from the type of selection ("random") was an attempt to 
keep the proportions of Wnite and Negro examinees the same in each of the 
Experimental arsd of the Cross-Validation groups.. 

The detcils of the procedure for giving the tests anc" gathering the 
criterion data in this study are prssented in AppejTdixD.      All the inen in 
a given run were administered all the t»sts chose*} for that rur.j the cri- 
terion elements  (ratings and grades) measured for each group of men ware ' 
tbo*e enprroinf late to the training the wn were beinsr given,      Scores on 
the tests were j.ntercc~related with each other and with the composite of 

| the criterion elements,      This information (along with the other considera- 
tions listed in Section C above) was used in combining tests into br.tterles 
and in determining the predictive efficiency of the selected batteries. 

Ill,    TEST RESULTS 

A.       PRELIMlN/iRY RUN' 

Test, scores and criterion date en the 239 trainees in the Preliminary 
Run were collected in twelve-hour testing periods spread over three half 

t days,      Test scores were correlated with the composite criterion.      The 
* validity coefficients of the more promising of the tests in the Preliminary 
1 Run are shown in Table 1. 
s 
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fable 1.      Correlations of Selected Fredictors with the Criterion in tha 
Preliminary Run,      N - 289, 

Variable or Predictor . 

Vehicle Preference 
Vehicle Knowledge 
Driver Know-How 
Heavy Vehicle Know-How 
Attention to Detail 
Two-Hand Coordination 
Easr-gancy Judgment 
Word Matching 
Visual Acuity  (II,   III and IV) 
ObJ set Id e ;>t if :5 cat ion 
Lateral Perception 
Difference Beteeiion 
Arouracy 
Motility 
Driver S.D. Blank (Revised)- Part III 

Total 
Coordination (Individual) 
Reaction T irae   (False start) {Individual) 
Significance levela - 1 per cant 

5 per cent 

Aray Validity 
m**2&i- Coefficient 

CRT 266 ,07 
CRT 260 ,22 
HIT 2412 .40 
CRT 262 .29 
JRT 2374 ,2? 
HIT 2387 .08 
CRT 87 '•}/ 

«*~i*. 

CRT 207 .06 
.22 

CRT 222 .24 
CRT 200 -?4 
CRT 216 .16 
CRT 218 .06 
CUT 215 .16 
CRT 257 .31 

.31 
CRT 263 .32 
CRT 263 -.01 

,113 
.148 

The testB having a reasonable validity for predicting driving ability 
and which appeared to be ROT© or less  irdep&a&ent of ejtoh other were 
salecied for the First and Second Rum of the study. 

B,      FIRST AND SECOND RUNS 

Since the purpose of the SxceriinanWl. and the Cross-Validation Runs 
vas to identify the prcsai;sing tests of » first run which holrf up vhsn 
eva].\iated en a second but similar population, the results of the First Run 
and of the Sscowi Run vlll be presented together. 

me st the drivers of heavy vehicles 
(Croups A and B) are presented in 'fable 2.      The table presents the corre- 
lations of scores on the predictor test with the criterion elements and 
the composite criterion for Group A (First Run) and th* cross-validity 
coefficients for Croup B (Second Run). 

- o - 



Table 2.      Correlations cf Predictors with the Criterion.      Heavy Drivers, 
G~oup A (Experimental) and Group B (Crosa-Valiaatlon). 

Variable 

Group A 
8 m 198 

Group S 
N = 192 

Road 
Hating     Grades      Test      Composite    Composite 

R S T T 

1 Vehicle Knowledge 
2 Ago 
3 H—V Driver Know-How 
4 Height 
5 Driver Know-flow 
6 weight 
7 Attention to Detail 
8 Roach 
9 Easrgency Judgment 
A Ghost 
8 Object Identification 
G Lateral Perception 
D Word Matching 
E Strength - Hand 
F Visual Acuity 
G Strength - Arm 
H Tuo~Han& Coordination 
I S.D.  Blank,   Part  I 
J Strength - Shoulder 
K S.D.  Blank,  Part  II 
L S.D.  Blank,  Part  III 
M S,D. Blank, Total 
N Difference Detection 
0 Coordinometer 
P Grade  in School 
U Aptitude Area I 
V Mechanical Aptitude 
W Shop Mechanics 
X Auto Information 

.16 ,45 .19 .37 —_ 

.12 -.07 ,04 .04 „»_ 

.16 .59 .27 .47 .37 

.03 -.07 .08 .Ox —.. 

.13 .53 ,21 .40 .38 

.08 .07 .05 .09 _<*.„ 

.10 .22 .11 •2.0   

.03 -.09 .01 -.02 m— 

.17 .50 .15 ,38 .33 

.15 10 .02 .16 -.02 

.06 .48 16 .33 .31 

.10 .46 .15 .34 .31 

.05 .A? .15 .32 .34 

.13 .0? .05 .11 ___ 

.11 ,38 „i8 .31 .37 

.06 .04 .01 _-.. 
-10 .16 .10 .17 .23 
.04 .07 .25 .11 „,.„ 

.08 .07 .03 .01 

.18 .30 .15 !5o ,10 

.03 .31 .17 ,23 ,19 

.05 .35 .26 .30 .26 

.17 .37 .15 ,32 .33 

.07 .16 -.01 .11 .19 

.01 .23 .16 .13   

.10 .48 11 .33 -— 

.09 .35 .10 .26 .27 

.19 .44 .15 .37 .25 

.19 .46 .27 .43 ,37 

Level  of Confidence; 1 per cent a  .181 
5 per cent a  ,.\JH 

The  intercorrelations of the most useful predictors for the groups of 
heavy vehicle drivers are presented in Tables 3 and 4.      "Most useful test" 
was here defined as a test of which the validity coefficients were suffici- 
ently high in one or both of the experimental and cross-validation groups, 
any of which the inter-correlations werfc sufficiently low to indicate 
reasonable independence  of other tests in the group,       In other words, a 

apable of making a reasonably unique contribution to » battery of test, c 
tests. 
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Similar results for the drivers of light vehicles are presented in 
Tables 5, 6 and 7. 

Table 5. Correlations of Predictors "with the Criterion.      Light Drivers. 
Croup 0  (Experittental) and Group D (Cross-validation) 

r, 
v 
r 

I   P 

Group A Grow D 

————• N . .!?£ .... 
Road 

N«J9i_ 

Rating Grades Test Composite Composite 
Variable Q R S T m 

i 

1 Vehicle Knowledge .04 .28 .06 .20 «mw 

2 Ago .14 .01 .02 .08 -— 

3 H-V Driver Know-Hoy .01 .37 .04 .22 .42 
4 Height .01 -.03 .01 -.01 --».. 
5 Driver Know-How .02 .42 .03 .25 .41 
6 Weight ,15 -.11 .10 .06 —» 
7 Attention to Detail .01 .18 .10 .13 .20 
8 Reach ,03 -.10 -.02 -.05 «... 
9 Emergency Judgment ~.0fi .34 .06 .17 .29 
A Chest .u .09 -.03 .11 _•• 
B Object Kerttific&ticn -.10 .33 -.03 .12 .25 

Lateral Perception -.02 .32 -.01 .16 .15 
Word Matching -.08 .37 -.03 .15 .22 

£ Strength - Haisd .21 .09 .06 .19 .21 
V Visual Acuity .02 .•33 .00 .19 ,23 
G Strength - Ara -.02 .12 .05 .06 -— 
H Two-Hand Coordination .12 .18 .08 .18 ,09 
1 S.D. Blank, Part I .32 .22 .25 .37 .13 
J Strength - Shoulder .13 -.07 .12 .07 «..,« 
K 03 .22 .01 ,09 ,,...«. 
L S,D. Blank, Part III -.11 .18 .03 .04 .».„«, 

M S,D. Blank, Total .01 .25 .12 .18 OA^-i. 

N Difference Detection -.07 ,26 .00 .11 .29 
0 Ocordinoisster .24 .2 A .10 .29 .15 
P Grade in School -.13 .09 -.09 -,05 —. 
0 Aptitude Area I -.08 .32 -.12 .10 ^^..^ 
1? M'echenical Aptitude ,03 .24 -.03 .15 ,26 
w Shop Mechanics -.04 .34 -„Q2 = 16 ,30 
X Auto.  Infoiiuation .06 .37 .11 .26 .25 

Lev&l of Confidences    1 per cent » .181 
5 per cent *? .138 
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IV.    SEIECTIOM CF DRIVER BATTERIES 

Tha basic statistical data used in developing differential 
batteries for predicting success in learning to drive heavy and light 
vehicles are presented in Appendix E«      The most promising tests,, accord- 
ing to the considerations listed previously, vore tried out in various 
combinations.      The combinations or batteries having the highest predic- 
tive efficiency are considered here, 

A.      BATTERIES FCE HEAVY DRIVERS 

The most efficient battery developed in this study for predicting 
ability to drive heavy vehicles is listed in Table 3 along with the statis- 
tical information used to determine the contribution of each test to the 
efficiency of the battery.      The individual tests are listed in order of 
their contribution to the battery,      The cross-validity coefficient of 
Battery I was   ,4-5.      The working tiros of this battery is about 60 minutes. 

Table 8.      Most Efficient Predictors for Heavy Driving Ability—Battery I. 

Beta!s                  r' s 
Army                     from                       from 

Predictor ____„„. Bailgj „..._., . ,.,j  L_ 

H-V Driver Know-How CRT 262 .2835 .3665 
Automotive Information ACT ,1815 .3691 
Visual Acuity (II,  III and IV) CRT 202 ,0776 ,3707 
Two-Hand Coordination HIT 2387 .0784 .2263 
S.D. Blank, Total CRT 257 .0564 .2635 

The addition of ether variables did not materially increase the pre- 
dictive efficiency of Battery I.      However,  if an alternate battery is 
desired,  t.ne tests in Table 9 are suggested.      The cross-validity coeffi- 
cient of Battery IT was  .41.      Working than of this battery is 40 minutes. 

xabie 9«      Alternate Battery  ox  Predictors for Heavy Driving Ability— 
Battery II. 

Fredictor 

Beta's r's 
Army from from 
Desig,. A B 

CRT 262 .3780 .3665 
CRT 200 .1445 .3076 
CRT 216 .0397 .3311 
CRT 263 .0211 , 1924 

H-V Driver Know-How 
Lateral Perception 
Difference Detection 
Coordinometer 

These differential batteries are about I-j tiices more efficient than 
"che general batteries developed by a previous study (2) for predicting 
driving success without regard to type of vehicle. 

- 13 - 



B.      BATTHlffiS FCR LIGHT DRIVERS 

The srjtne type of analysis made of Group A and B data waa also made of 
the Group C and D data in order to select predictors of light driving 
ability.      The most efficient differential battery is listed in Table 10. 

Table 3.0.    Most Efficient Battery for Light Driving Ability—Battery III. 

Arregr fross from 
jre.cUet.qr_  Des.Ig. , 2____ D 

Driver Know-Row HIT 2412 .1181 .4099 
S.D,  Blank,  Part I CRT 257 .2643 .1342 
Coord inoaeter CRT ?63 .1896 .1509 
Hand Strength CRT 263 .1042 .2107 
Emergency Judgment CRT 87 ,0697 .2875 

- The cross-validity coefficient of Battery III was  ,35.      Working tiros 
of this battery irj 3C minutes. 

* A group of tests that could be used as an alternate battery for pre- 
dicting ability to drive light Arny motor vehicles is listed in Table 11. 

Table 11.      Alternate Battery of Predictors for Light Driving Ability- 
Battery IV, 

* Beta's r's 
|                                                                                                  Army                     from                       from 

Predict^ , Dssig,, _JL   D, 

|; Driving Know-How FRT 2412 .1648 .4099 
:-. -5.Li.  iJla&k,  rare  i. wvi   25'i •;.;;} .J.542 
|. Shop Mechanics ACT .0375 .3018 
I' Emergency Judg?i»nt CRT 87 .0303 .2875 

ft 

§ The cross-validity coefficient of Battery IV vaa  .29.      Working tiras 
is about :>0 minutes. 

m Thssc differential batteries for light drivers are only slightly more 
m efficient than the general battery developed by the previous study (2)  in 
M which heavy and light drivers were grouped together. 

I C.      CROSS "COMPARTS ON OF THE DIFFERENTIAL BATTERIES 

«§; As a check on the differential characteristics of the batteries devel- 
|j      " oped by this study,  the best heavy battery  (I) was tried  out on drivers of 

light Array motor vehicles,  and the best light battery  (III) was tried out 
on drivers of heavy kr^y motor vehicles.      The results of this  cross- 
comparison are pre sen-cad in Table  12. 



Table 12. Comparison 
Drivers artf 

f Results  of Heavy Battery  I Applied  to Light 
Light Battery III Applied to Heavy Drivers 

Validities en 
Light Drivers 

Validities on 
Heavy Drivers 

iombination 

Heavy - Battery 

i R  

.32(C) 

.49(D) 

<^ro3S- 
Validity 

.34(D) 

.22lC) 

Cross- 
Validity 

R 

Light - Battery III 
.47(0) 
.45(D) 

.35(D) 

.35(C) 

L 
i 

•52(A) 
•47(B) 

.45(B) 

.48(A) 

•44(A) 
.41(B)* 

.40(B)* 

.43(A)* 

*These values are based on three testa of Battery III. 

If the batteries are capable of distinguishing heavy and light drivers, 
then thy validity coefficients of the cross-ooaparison should be less than 
the validity coefficients obtained when the aattc-ries were applied to the 
intended type of driver (the coefficients in the negative quadrants of 
Table 12 should be lass than the coefficients in the corresponding columns). 
The data in Table 12 indicate that the batteries are capable of some differ- 
ential prediction. 

| 

study, 

V.    CONCLUSIONS 

In summary, the results given in Table 13 were found  in this 

Table 13.      Comparison of Validity Coefficient*  n.f SRTinted Batteries. 

Types of 
Drivers Battery 

Heavy I RT.  3,X,R*,M,F* 
Heavy II RT-  3,C,N,0 

Light III RT.  5,9,£,I,0 
Light TV RT.  5,9,1,N,W 

Multiple R 

Cross 
Validity** * 

r 
Population. A - Population B 

.52         .47 

.49         .42 
.45 
.41 

Population C - Population D 

.47         .4.5 

.41         .43 
.35 
.29 

*Code same as Table 2 and 5 
<:i-The cross-validity coefficients were calculated by a formula recommended 

Yfj Personnel Research Branch, TAGC, 
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I 

From the analyses of the data in this study,  the following conclu- 
sions seam warranted: 

1. Batteries I and II may bo used for differential selection of 
drivers of heavy Arny motor vehicles, and Batteries III and IV asay he 
considered for differential selection of drivers of light Arny motor 
vehicles. 

2. The hypothesis that differential prediction batteries are feas- 
ible was sustained only in pert-      Batteries I »nd II (for heavy wheeled 
vehicles) were consiatentlly ^oro efficient than the batteries for predict- 
ing ability to drive light Array wheeled vehicles. 

3-      The differential batteries developed in this study were more 
efficient predictors of success in learning to drive heavy Array motor 
vehicles than the general battery developed in a previous study for predict- 
ing driving ability without regard to the type of vehicle driven. 

U>      The best predictors of heavy driving ability w<ere found  to be: 
knowledge of vehicles and driving,  judgment of driving situations,  inforsaa- 
tion from self-de script ion blanks,  observation of detail,, and wuscn.lar 
coordination, 

5. Measures of similar factors, but in different corabint.tlonjs, with 
the addition of two psychophysical tests  (hand strength and coordination) 
were found to be the beat predictors of success in learning to drive light 
wheeled vehicles. 

6. Body size,  arm and chest strength,  age, and educational experi- 
ence seemed to be relatively  ineffective in predicting either heavy or 
light Army vehicle driving ability. 
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APPENDIX A - DESCRIPTION OF TESTS USED 

Only  those testa and predlctoro new to this study are described 
here.      All others previously used were described In the earlier study 
(2) of Army driving aptitude. 

From the inferences derived frosts the exploratory analysis 
completed in the study of Army driviigg aptitude (ibid) a series of instru- 
ments were de%*eloped for specific evaluation as differential predictorsJ 

1. CRT ?.6Q - Vehicle Knowledge,      A pictorial type of test using 
Arisy equipment and based on Army motor vehicle manuals.      The items cover- 
ed certain aspects of size, usage,  or function of the vehicles and equip- 
ment shown.      It is adapted for IBM scoring and was put up in lithoprint 
form.      There are -68 items in the test and the working time 20 minutes, 
(Sfie Plate 1-3'). 

2. CRT 261 -Drivers Psycho-Sociological Inventory.      A special type 
of short questionnaire formerly used at Iowa State College in evaluating 
commercial drivers.      It was designed to uncover factors of the driver's 
experience hypothesized to relate to accidents and inefficient driving. 
(Sample not shown.5      The working time was 12 minutes for 35 items. 

3. CRT 262 - Heavy Vehicle Know-How indicated as H-V Kn0w-How. 
Originally a 96 item information test baeed on the training manuals used 
in the TRTC School.      The working time was 35 minutes*      After the prelim- 
inary run,  it was item analysed and reduced to 20 minutes working time by 
using only 65 items.       (See Plate 1-2). 

I.     CRT 263 - Psychophysical Tests and Auxiliary Data.      The only 
ones of this group of tests described here and shown in Plate II are: 

a.      The Coordinorceter.      A specially designed lever-type control 
coordination device involving eye head-body coordinniinn,     The task 
is to maneuver a 3/A inch ball bearing through a maze in such a way as 

I to avoid traps or holes in the runway.      It involve coordination, 
P percoptur.l accuracy,  and close attention for successful performance. 
* (See Plate II-3 for general features of the apparatus,)      It is an 
| individual test and five or ten trials are used which average about 
£ one minute each. 

| b.       Arm Strength.      A special torsion dynamometer in which the 
| grip and. forearm muscles play an important role.      The measurements 
| are recorded in pounds from a standard calibrated bath-room scale. 
I 4 trials were used as the score  or irdex,       (See Plate II-l for 
I general plan.) 

I c.      Shoulder Strength.      A tension dynamometer held at a dis- 
tance of arms length from the subject's chest.       It was designed to 

I meas'jre the strength of arms and shoulders at arms  length.      4 trials 
I were used  as the score,       (See Plate  II-2) 

I - 18 - 
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5. CRT 264, -Driver's Background Experience Index.      Graduated 
checklists of hobbies and typos of activities et different age levels were 
hypothesized to indicate possible differentiating characteri3tics of light 
eld heavy drivers,     Vorking time 15 minutes and the inventory contained 
100 item.      (Not shown in Plate I.) 

6. CRT 265 -Driver Performance Inventory L-S,     An adaptation and 
combination of HIT 2408 and the Roger's Scale.      It was designed by Lauer 
and Suhr for use vith commercial drivers and contains 4-5 items.      The 
inventory may be used or marked by anyone familiar with the driver's 
habits while at the wheel.      The scores are reflected.      Earlier studies 
with the Roger's Scale have shown it to have high reliability and fair 
validity for checking drivers enroute.      The time required for checking the 
complete inventory as used here may vary from 10 to 15 minutes.      The 
ratings derived are in positive form, that is, the highest ratings are 
assunssd to be most desirable.      (See Plate 1-7) 

7. CRT 266 - Motor Vehicle Preference Inventory.      A U& item picto- 
rial test designed to indicate the examinees preference for driving light 
or heavy Army vehicles.      It was postulated that persons showing preference 
for a certain type of vehicle might show better performance through motiva- 
tion or superior knowledge of such type vehicles.      The working time  is 20 
minutes.      (See Plate I-l). 

8. CRT 267 - Vehicle Measurement Blank.      A form designed for meas- 
uring spacings, extent of movement and energy required for  the operation 
of Aroy vehicles.      The data from it were used in the rationale for 
developing evaluation devices and selection of predictors of hypothesized 
differential value in the early phases of the study.      (Not shown.) 

9. CRT 263 - Instructor's Evaluation Inventory.      A form drawn up 
and used on 21 instructors to ascertain the basis of driver evaluation 
used by Army motor vehicle training personnel.      It was used as a factor 
j.n the atiitJCuj-on of  testa iuatlei in the iecoi»u ruii. 

10.      URT 269 - Data Sheet.      A mimeographed form used during the te3t 
period for entering data collected in standard fern. 

19 - 
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APPENDIX B - RELIABILITY OF TESTS USED 

The reliability of moat of the tests used was reported in the 
previous study (2).      The split-half reliability coefficients of the new 
instruments used as predictors are given in Table B-l.     Bat?, frtsa the 
preliminary trial were used. 

TABLE B~l.     Reliability of New Tests 

Predictor 
Ar try 
PeglKr N 

Corrected 
r 

CRT 260   Vehicle Knowledge 
(all subjects) 

CRT 266   Motor Vehicle Preference 
(White subjects) 

CRT 262    H-V Know-Kow      (Negro) 
(White) 

CRT 263 Coordinorueter (5 trials) 

3K 

102 

212 
102 

278 

.56 

.94 

,63 
.76 

.35 

.72 

.97 

,78 
.87 

.52 

During the interim between runs, these tests wore further studied and 
improved, as well as adjustments Eado in length and directions for adminis- 
tration, such that the reliabilities were appreciably raised.  CRT 266 
was item analyzed and condensed from 96 to 65 items and CRT 263 was rework- 
ed and directions Improved to produce higher reliability. 

- 2C 
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APPENDIX G - THE CRITERION 

After considerable exploration,  it was decided to usa three cri- 
terion elcr^nis as followss 

1. Q - Rating? by instructora of the Arsy notor vehicle course in 
the TRTC School. 

Associates' ratings were not usable yince some men did not know 
how to drive mid iev trainees had &n opportunity tc learn to know others 
or to know about their driving from observation, 

The scale section of the Array Driver Rating Scale, DA FBT 2408 
was employed.      Four ratings vere obtained on each driver and a mean of all 
ratings made on ?cales 2, 3, A and 5 v'ere reduced to standard scores as 
the rating index for this element of the criterion. 

2. P. - Glass grades from the TRTG School. 

Since the preliminary purpose of the School "was to select and 
train drivers  for heavy and lisht Ar?ny motor vehicle operation,  it was 
hypothesised  that instructors ought to havt* a fair idea of their trainees 
after close association with them for ten weeks-      Part of their military 
duties was assigning grades with classification of drivers as the primary 
objective, 

The mean of three grades wan used as the score on this elausent 
of the criterion.       In a few instances one grade waa foisting and the custo- 
mary acadeiaic pra.ct-.lcs of using the wean of the two grad.es available was 
adopted. 

3. S - Army Driver Road Test - DA PRT  561. 

£inc~ this test is used  in sxam^nln?' and cl*!•?«*-'fvinp Arrcv drivers* 
thi3 instrument was chosen as the third criterion element.      The test has 
200 iteas weighted differentially.      Failing an item reduces tre score from 
200 by the number of points the item is weighted. 

The split-half reliability coefficients (corrected by Spearman- 
Brown formula)  of the criterion elements are shown in Table 0-1. 
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Table C-l.      Reliability Coefficients of Criterion Elements. 

Criterion Element N r 
Corrected 

389 .42 .59 

380 .65 .79 

252 .55 .72 

306 .58 .73 

360 
339 

.50 

.41 
.67 
.58 

Heavy Driver Ratings - FRT 24.08 
1st aisd 4th vs 2nd and 3rd 

tight Driver Ratings - FF.T 2408 
1st and 4th vs 2nd and  3rd 

Heavy Driver Crados 
1st and 4th vs 2nd and 3rd 

Light Driver Grades 
1st and 4th vs 2nd and 3rd 

Heavy Drivers Road Test 
Light Drivers Roan Test 

From the results obtained  the reliability of a composite of the 
three elements  of the criterion as used should run well over   ,80 as a con- 
servative estimate-      This appeared to be satisfactory for the purpose of 
the present study.      The composite criterion (called T) used was an equal 
weighting of the  three criterion elements based upon standardized scores 
for each. 

Intercorrelation of the trree elements of the criterion and their 
composite is shown in T&ble C-2. 

Table C-2.       Intercorrelation?; of the Criterion Elements and Composite. 

Heavy Driver Qroups 
Group A 

R JL T 

T .71 .80      .69      .80* 
S o-i ->*       ,f,7 

R -33 .72 
Q .59 

Group B 
Q          It 

T 
R 
Q 

.72       .73 

.20       .72 
.80 

Group C 
JSL. SL 

Light Driver uroups 

T       .82      .72      .80 
R       .26      .72 
Q      .59 

Group D 
J R_ T 

T .81 .33 
R .40 .72 
Q      .59 

.80 

*S was not put into the matrix for Groups B, C and D. 
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APPENDIX D  - PROCEDURAL INFORMATION 

The following information for accomplishing the collection of 
data was transmitted to key personnel at Ft. Eustis. 

IMPORTANT INFORMATION 

1. A Department of Ariry contract,  No. DA-49-083 OSA-517,  "Differen- 
tial Characteristics of Army Drivers of light and Heavy Motorized Equip- 
ment,"  negotiated with Iowa State College Is being continued ot Ft, Eustis 
by request of the Army beginning about March 30 and continuing until the 
records of at least 250-300 white or colored trainees are completed.      Dr, 
A.R,  Lauer is in charge of the project and will have two civilian assis- 
tants | Mr. Harold I. Stalder and Mr. Lewis A. Vavra,  on the Post during 
this testing period.      M/Sgt. R.W.  Hopper will assist in collecting the 
criterion data in the form of road tests, examination grades and ratings 
used by the Army in evaluating driving performance.      He has been assifned 
to otherwise assist this project as liaison NCO. 

2. These men will not need be quartered on the Post but the neces- 
sary credentials for convenience of such operations of civilians on the 
Post will be appreciated. 

3. The following provisions will greatly aid in reducing the  Lime 
necessary to secure sufficient subjects for cross-va3idation of tests 
selected from the data obtained on the first run: 

a. Reduction to the minimum in absenteeism for all braining 
and testing periods of classes used as subjects in this project, 

b. Punctuality of groups reporting for testing.      Such exam- 
inees will bz needed for the polled of o^0 norfw>i-^uty dsv in erouos 
of from 25-30 as outlined below. 

c. The group* of ran should be accompanied by one officer and 
one NCO if at all possible when reporting. 

d. Since the grades given by the TC School seem to be the best 
all-around criterion against which to validate tests,   it is suggested 
that at least three or four examinations of not less than 50 items 
each be given during the course.       (This is approximately the same as 
used at present.)      It is requested that true-false and other two- 
answer questions be kept to the minimum in order to increase the reli- 
ability of grades given during this period. 

e. Especial care should be taken in scoring the Army Road test 
and three ratings to be given during the course on the third, fifth 
and seventh weeks respectively. 
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f. Special briefing should be given exaainere and instructors 
on the Array SOP used for the regular examinations and Army Road 
tests.      This applies particularly to new assignees. 

g. Tost papers and Road Test forma should be retained for use 
In the analysis by our staff.     M/Sgt. Hopper will collect them for 
this purpose* 

4.      Personnel and physical facilities needed, 

a. Testing personnel.      If possible tvo qualified enlisted men 
would expedite the work during the days devoted to testing. 

b. Personnel to be used as subjects.      It seems at present 
each class in the 'PC School is divided into those taking the light 
vehicle driving course and those taking the heavy vehicle driving 
courso.      One day for administering these tests during the second week 
of training seems to fit beat into the program.      Assuming there are 
100 men in each class, we suggest the following division into test 
groups.      It is likely the tests will start on Monday, March 30th. 

1) Monday 0800~i70G - one half of the light vehicle class 
in their setiord week -25 men. 

2) Tuesday 03GG-17G0 - ons half of heavy vehicle class 
in their second week - 25 week. 

3) Wednesday 0800-1700 - second half of same heavy vehicle 
cia.33 - 25 men. 

/,)    Thursday 080C-1700 ~ second half of same light vehicle 
class - 25 men. 

In case there are less than 100 in the total class, it 
is requested that about one-fourth be sent ea^h uay.  lYidetf a.;*I 
Saturday morning will be used to grade the tests.  No subjects 
will be needed. 

c.  Physical facilities needed. 

1) A testing room to comfortably seat 25-30 men with field 
tables or others having a space at least 2fc x 2% feet for each 
man.  Some of the FRT tests require this amount of space. 
This room should be eentrally located with usual temperature con- 
trols.  The lighting should be adequate for reading purposes. 
About 50 per cent more room will be needed than that required for 
seating to allow isles for the monitors to circulate. 

2) About 10 tables will be needed for instruments, appara- 
tus and other tests used.  There should be aboug- 50 field tables 
or their equivalent in all available.  About the same number of 
substantial chairs are needr.d.  Folding chairs ere satisfactory. 

- 24 - 

aBMr-i f'•'?" <S& ~-»~**r'*'- •**' '••»».* 



3) There should be one or two portable blackboards unless 
there are blackboards on the walls. 

4) The testing room should have latrine facilities close. 
It should be away from any unusual noise or other type of dis- 
tractions. 

5) An office for the research staff's use attached to the 
testing room is needed.      An orderly room with file is satisfac- 
tory.      This should be provided with locking facilities for 
security of tests and equipment to satisfy Army requirements. 

6) The room and testing quarters should be provided with 
customary janitor service as given other similar barracks or 
quarters on the Post. 

5. Parking space for ona or two cars .-it least should be provided at 
or very near the testing station, since emergency trips are often necessary. 

6. The exact date of scheduling the first class will be in the hands 
of Lt, Wienke, Coordinator of the Project,  in sufficient time for making 
the arrangements.       It is tentatively set for Monday, March 30,   1953. 

Submitted March 10, 1953 

( Signed)    A.R. Lauer 

A.R.  Lauer 
Project Director 

This schedule was carried out with only minor changes during the 
study. 
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APPEJDIX E - BASIC DATA USED  IN PREPARATION OF SEISCTED 
WATTS'© r^ 

The matrix used in each case is shown for both experimental and 
cross-validation groups, 

Bstas were calculated for both experimental and cress-validation 
groups,        The results ar« shown in Table E-l to E-12 inclusive, 

Means and standard deviations for all tests used in the experi- 
mental groups   ik and C) are given.     Those for variables which gave 
pronri.se cf holding up in cross-validation are also given for Groups B and 
D.      Table E~13 prasente these data, 

Table E-l.     Suggested Final Selection Battery for Heavy Drivers 

Group A (Experinental) 

Variable 
Artsy 
Design 3 X H M         F          T 

3 

X 
H 
M 
F 
T 

H-Y Knau-How 
Auto.   Inforoiatico 
Two-Hawi Coordination 
S.D.  Blank, Total 
Vis*  Acuity (II,III&1V) 
Coniposite 

CRT 262 
ACT                .64 
HIT 2387      .14 
CRT 257        ,46 
CRT 202        .41 

.47 

s-Validation Data 
Validities 
from Group 

.13 

.41 

.41 

.43 

B 

.09 

.24 .36     — 
.30      .31     — 

R a   .52 
Crcs 

Variable 
Betas from 
GroUo_A_ 

-3 -/ 
X. 
F 
H 
M 

H-V Know-How 
Auto.  Information 
Vis. Acuity (II,  III & IV) 
Two-Hand Coordination 
S.D.  Blank, Total 

.3665 

.3691 

.3707 

.2263 
,2635 

.2335 

.1815 

.0776 

.0784 

.0564 

Gross-Validity r * .A? 
Basic data for Battery I 
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Table 2-2.      Suggested Final Selection Battery for Heavy Drivers 

Variable 

Group B (Cross-validation) 
Army 
D-:dg. ., X H 

3 H-V Know-How 
X Auto. Information 
H Two-Hand Coordination 
M S.D. Blank, Total 
F Vis, Acuity (II,III&IV) 
T Ccmoosite 

CRT 262 
ACT 
HIT 2387 
CUT 257 
CRT 202 

,66 
.16 
.47 
.45 
.37 

.U 

.44 
,4-5 
.37 

.03 

.27 

.23 

R .47 

Variable 

Pack Cross-Valid at ion Data 
Validities 

_        from Group A 

X Auto.  infconation 
F Vis.  Acuity  (XI.Ill & TV) 
3 H-V Know-Hew 
M S.D.  Blank, Total 
H Two-Hand Coordination 

.4273 

.3063 

.4678 

.2970 

.1656 

Back Cross-Validity r -  .48 
Basic data for Battery I 

M 

.26 

F 

,37 

Betas from 
Group B 

.1871 

.1225 

.0773 

.1330 

Table E~3»  Final Alternate Battery for Heavy Drivers 

Variable  _________ 

3 H-V Know-How 
Q _&torti_ *'\u°cept-on 
N Difference De~„ection 
0 Ccordinometer 
—        r< . •-_   .-4 4 ,. 

Group A (Experimental) 
Army 
DesiS. _       ,„C. 

Variable 

3 H-V Know-How 
C Lateral Perception 
N Difference Detection 
0 Coordinom6ter 

CRT 262 
CrtI' «;<JU 
CRT 216 
CRT 263 

.40 

.50 

.18 
.59 
.12 
.34 

.13 

.32 

Cxoss-Validated Data 
Validities 
 from Group B_ 

»11 

Cross-Validity r _ .41 
Basic data far Battery II 

.3665 

.3076 

.3311 

.1924 

Betas from 
Group A 

.3?o0 

.1445 

.0397 

.0211 
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Table E-4.     Final Alternate Battery for Heavy Drivers. 

Variable 

§2L2H£ § (Cross-Valid&tion) 
Arny 
Deaig. 3 G__ 

3 H-V Know-How 
C . Lateral Perception 
N Difference Detection 
0 Coordinometer 
T Composite 

CUT 262 
CRT 200 
CRT 216 
CRT 263 

.43 

.52 

,37 

.56 
,24 
.31 

,23 
.19 

R * .42 

Variable 

Back Cross-validation Data 
Validities 

_ from Group A 

3 H-V Know-How 
C Lateral Perception 
N Difference Detection 
0 Coordinometer 

.4678 

.3436 

.3168 

.1105 

Betas from 
Croup B 

.2291 

.1193 

.1267 

.0808 

Back Cross-Validity r ~ .48 
Basic data for Battery II 

Table E- 5.      Final Battery for Light Vehicle Drivers 

Variable 

Group C   (Expsriraental) 
Aray 
Pesig. 5 9 

5 
9 
2 
I 
0 
«r 

Driver Know-How 
Emergency Judgment 
Strength - Hand 
S.D,  tsxairiic,  hart X 
Coord inoineter 
Composite 

HIT 2412 

R s .4? 

^Variable 

5 
I 
0 
9 
E 

Driver Know-How 
S.D. Blank, Part I 
Coord inometer 
Emergency Judgment 
Strength - Hand 

CRT 87 .69     — 
CRT 263 .00   -.16 _>— 
CUT 257 .19       ,07 .23 _—» 
CRT 263 .11   -.03 .21 .27  

.25      .17 .19 .37      .29      — 

Crose-Validation Data 
Validities Betas from 
fr otn Group D Group C 

.4099 .1181 

.1342 .2643 

.1509 .1896 

.2875 .0897 

.2107 . 1042 

Cross-VaHdity r B  .35 
Basic data por Battery III 

-   <*H 
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Table E-6,     Final Battery Selected for Light Vehicle Drivers 

Variably 

5 Driver Know-ttcw 
9 Emergency Judgteent 
E Strength •• HaatS 
X 3.D. Blank,  Fart I 
0 Coordinometer 
T Composite 

Group D  C0v0.3§rVa3 ideti onj 
Aray 
0as la. _J>_ _  2 

HIT 2412 
CRT S7 
CRT 263 
CRT 257 
CRT 263 

.49 
,23 
.23 
.10 
.41 

..06 
•*•. ?•* 

.07 
,29 

R s .45 

Variable 

5 driver Know-How 
0 C oord inotne ter 
E Strength - Hand 
9 Emergency Judgment 
1 S.D. Blank,  Part I 

Back Cross-Validity r » .3*5 
Basic data for Battery III 

Back Grosa-V al id at 1 on ^ata 
Validities 

 — frpmJ'EpupC^ 

OQ51 

, 1901 
.1680 
.367? 

0 

.19 

.16 
,21 

.08  — 

.13  ,15 

Betas fro: 
Group D 

.3123 

.0912 
. 1134 
.1181 
. 0204. 

Table E«7.      Alternate Battery for Light Vehicle Drivers Using all Paper- 
and-Perv'il Testa. 

Croup C lExperin'-ental) 
Army 

Variable ..   .. Desl«. 5         9 T N 

9 
I 
N 
W 
T 

L' i*ivc>i  lxno*,"""iiov< 
Emergency Judgrik<nt 
S.D. Blank, Part I 
Difference Detection, 
Shop Mechanics 
Composite 

CRT S7          ,69 
CRT 257        .19      .07 
CRT 216        . c6       6rv 

ACT                 IcO      [67 

Crocs-Validation Data 
Validities 
from Group D 

AH 

.07 
,37 

.60 

.11 

R 

Variable ( 

5 
I 

VI 
9 
N 

Driver K new-How 
S.D. Blank, Part I 
Shop Mechanics 
Emergency Judgment- 
Difference Detection 

.4099 

.1342 
,3013 
.2875 
.2852 

Cross-Validity r - .29 
Basic dv.!;a for Pottery  Vt 

JL 

,16 

Betas from 
Group. C  

.1648 

.3333 

.0375 

.0303 
-.0375 



Table E-8,      Alternate Battery Using ail Paper—yri-Pencll Testa 

Variable 
Arny 
peaig.     5 9 

5 Driver K~iow~How JRT 2412 
9 Emergency Judgment CRT 87 .49 
I S.D, Blank, Pert I CRT 257 .23 
N Differ ©see Detection GOT 216 ,44 
W Shop Mechanics iCl .50 
T Compos its .41 

.10 

.62 

.66 
,29 

R s .43 

Variable 

Back Cross-Valldation Data 
Validities 
 from Group C 

5   Driver Know-How ,2496 
I   S.D.  Blank, Part I .3677 

W    Shop Mechanics .1585 
N   Difference Detection .1079 
9   Emergency Judgasent ,1680 

Beck Cross-Validity r  - .27 
Basic data for Battery IV 

Table E-9.      Light Battery Used on Heavy Drivers 

Variable 

Group A (Sxperirecnial} 
Attvy 

 Deaig. 5 

N W 

.08 — 

.07 .59 

.13      .29 JO 

Betas from 
P-rouri D 

5 Driver Know-Hov 
9 Emergency Judgment 
E Strength - Hand 
I S.D.  Bienk, Part I 
0 C oord inorce ter 
T Composite 

.3104. 

.0^64 
,0,38 
.0806 
,0317 

0 

FRT 2412 _.-,=» 

CRT 37 .63 — 

CRT *6j .i>£ .07 
CRT 257 .19 .13 .09 »«.«» 

CRT 263 .13 1"i .19 ,11 
.40 .11 .11 

T 

R s .44 



Table E-10.      Light Battory Used en H«cfl?y Drivers. 

Variable 

Oroug B {Cross-Validation,) 
~Arny 
 Desig. 5 9 

5 Driver Knaw-How 
9 Emergency Judgment 
C Ceordinorceter 
T Composite 

R~JT^41 

HIT 2412 
CUT 87 
CRT 265 

.62 — 

.31 .19 

.38      .33 .19     — 

Basic data on use of two light batteries when used on heavy drivers.      Not 
cross-validated since intsrcorrelations for E and I were not calculated 
for Group B as they did not show promise and were dropped. 

Table S-ll,      Heavy Batter I   Applied to Light Group C (Experinaental) 

Variable Pesip, X H M 

3 H-V Know-How 
X Automotive Information 
H Two-Hand Coordination 
M S.D. Blajik, Total 
F Vis, Acuity (It,UXftIV) 
T Composite 

CRT 262 
ACT 
HIT 2387 
CRT 257 
CRT 202 

.59 

.09 

.50 

.39 

.22 

.05 

.43 

.42 

.26 

.09 

.32 

.18 

R  s .3! 

Variable 

Iross-Validation Data 
Validities 

 from Group B 

.34     — 

.18      .19     — 

Betas from 
Group C 

X Automotive Information 
3 H-V Know-Hew 
M S.D. Blank, Total 
H Two-Hand Coordination 
F Visual Acuity (II,  III & IV) 

.2501 

.4213 

^0947 
.2299 

.1853 

.0645 

.nil i 

.1561 

.0216 

Cross-Validity r = .34 
Basic data on application of heavy driver battery to light driver group. 
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Table E-12.      Heavy Battery I Applied to Light Group D  (Cro33-Validatj.on) 

Arsy 
Variable Desig.            3         X         H    M F T 

3    H»v Know-How CRT 262   
X    Automotive Information ACT .61 —- 
H   Two-Hand Coordination            FRT 2387 .13 .10 — 
M   S.D, Blank,    Total                CRT 257 .48 .44 .11     — 
F   Visual Acuity (II.IIIMV)    CRT 202 .42 .43      .25      .35  
T   Composite .42 .25 .09      .41      -23     — 

R s .49 
Back Cros3-ValIrtation Data 

Validities    ' Betas frosa 
Variable  from Group C      Group D 

3    H-V Know-Row                                              .2188 .3254 
M    S.D. Blank, Total                                      .1780 .2718 
F   Vis, Acuity (II. Ill & TV)                   .1895 .0295 
H   Two-Hand Coordination                            .1825 .0216 
X    Automotive Information                            .2594 -.0829 

Back Cress-Validity r • .22 
Basic data on application of heavy driver battery to light driver group. 
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Tahl« E-13.      Means and Standard Deviations of Variables Used in Final Rur. 

Grfup A Group B Group C Grov pD 
W j. w> N • 192..,. N . 196 K. 19A_ 

Mean S.DT Meag S,D. Mean S.D. Mean 3D. 

1 19-68 4.63 • _ 18.15 4.80 — ••— — •• 

20,82 1.44 „.»-, . „.... 20.68 1.58 ..... ._. 
3 28.27 8.82 9.08 23.83 8.86 25.60 7.46 
4 69.56 3.09 -„,„..—_ ......... 69.36 6.03 ..... —_ 
5 28.21 6.52 27.07 f»   Off 24.39 6.94 25.57 6.20 
C 64.98 18.06 „—„ .-— 59.95 18.47 ..-.. —— 
7 22.27 6.94 „..-„ ___ 22.35 7.01 ?2.79 7.02 
a 72.77 3.54 „—.- .-— 72.07 3,93 »..•... ._. 

9 16.5 A 5. Cr,« 15.69 5.53 15.12 5.07 15.84 5.28 
A 36.93 2.44 37.27 2.52 36.33 2.07 >«•« .... 
B 12.68 4.62 12.27 4.91 12.28 5.66 13.25 5.13 
G 28-60 7.80 28.62 8.36 28.42 9.56 28.85 8.96 
D 37.89 3.85 37.18 8.42 38.54 3.16 38.38 7.86 
E 6.63 _...... ..— 43.43 6,90 43.91 6,98 
F 43.33 10.44 41.84 11.80 40.18 11.73 40.75 12.06 
u 31.29 8.62 „.._« .„.-- 29.82 8.21 —,—. •MOT. 

H 112.52 27.83 111.09 25.13 109.29 22.61 111.95 23.99 
I 9.62 3.36 —— —— 6.35 3.25 6.37 3.35 
J 20.46 4.80 —— _-__ 18.95 4.68 —.- 

K 12.53 3.07 12.26 3.05 12.18 2,65 ..... .... 

L 55.45 7.40 54.94 8.48 53.59 8.95  .   

M 77,53 9.82 77.09 10.96 72.07 10.37 74.08 10.40 
N 12.52 3.97 12.26 4.47 12.32 4.32 12.83 4.06 
0 27.48 14.92 28.08 16.56 23.04 12.89 25.82 
P 9.10 2.34 ..... ~._ 9.07 2.^0 —... .._ 

Q 96.57 19.98 102.09 22.33 101.13 21.70 98.93 13,31 
R 100.47 21.40 97.99 21.31 99.79 19.53 100.53 19.83 
S 98.95 17.19  — ..... 99.53 9.15 ..... ___ 

T 29.58 4.32 30,26 4.03 30.04 "5 / <•* 
^'VJ, \ij 

U 79.95 17.10 •<»i»«i .... 79.84 J-9«>O .—~„, .... 

V 88.22 15.45 87.14 17.69 84.79 18.23 88.01 Ib.b4 
w 36.48 17.07 84.06 13.16 83.09 20.46 85.22 17 // 

X 92.52 17.99 90.12 18.15 84.69 19.18 87,41 16.97 
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